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® Introduction to Clean Energy Systems 

® endota Carbon- egative Energy Project 
o CNE = How it arks 
o endota Project Overview 
o Highlights from EPA Class VI Permit Application 

® Sum ary ext Steps 

ED_013214_00000114-00002 



® Founded in 1993 b\d Fonner Aer·ojet (a C3enCorp con1panLl) aer"CJspace enginee , 
ir1corporated in 1996, C]ear-1 Er1erg~ S~sterns, Inc. (CES) 

® Multiple locations in California; eadquarters ln Rancho Cordova (Sacramento Area) 

® Over 30 patents issued on zero-emissions ox~-combustion technologies and power C\dcles 

® Mor--e than 20 \dea arid $135 MM lnvested to develop enabling techr1ologies for· advanced 
clean ener·gLl s~sterns; ir1cludes: 

o C)x~;-Fuel_ (D-F) Pressurized Direct and lr1clirect Steam C1as C3er1erators, Reheat Combustors, 
Compact Diffusion Bonded 1----leat Exchc3r1;3ers, and C)-F Turbines (DFTs) 

® Toda~J, wor-king to develop and deplo~J Carbon Negative Energw (CNE) projects across the 
state of California, taking advantage of unique attributes 

o Usln~J a multi-phase deplo~dfT1ent plan beqlnninq th r·etr·ofit cJnd restart of idled biorrass fc3cilitles 
ir1 the Cenu~al Valleld 
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CES C1~E plants gasi vvcJste biomass Fuels to produce s~3nqas, from lch h~~dr·oqen ls separcJted for· scJle to the 
trcJnsportation sector. The resul.tir1g hl:Jdroqe11-depl.eted Sl:JnqcJs ls used in C]:::S 1 ox(d-fuel power block to produce electricity 
vvith Full carbon captLwe. Gener~ated electricitld ccJn be used for plant locJds and/or sold for electsic vehicle char[1ir1g. 

Bld using fuel that cor1sumes ccJdJon over~ its lifetin1e and safely and pe1-rnaner1tlld storing produced CO 2, the process results 
in net-negative car·bon en1ission effectlvel~J removing CO 2 (~Jreenhouse ~Jas) from the atrrospher·e. 

Carbon Dioxide (CO2) 
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"'Visit www.CleanEnergySystems.com for more info 
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· At least 15 idle biomass povver plants in 
~- l''" , · 1 r ,::7r.:: M' !\ ·' · La 1rorr11a tooald ,>-; _) ✓✓), vvitr1 more 
anticlpated to close in the comlng ~ears 

• P, comparisor1 of idle lJiornass facillties to 
CaUforT1ia's sedimentar~J basins shows 
excellent pot~entlal for car~bon captu1~e and 
storage a11d possible use in enhanced oil. or 
n·.:s rPCC1\ 1en 1 f[OR!Er::;R1 
:-Jd,,.,... ......., .-• ~ 1 .... ? \ ~ -ct u J 

· Several benefits of retrofit deplo~ment strateg~ 

Sedimentary Baskl Status 

Basin with Carbon 
Sequestmtirn1 Potential 
Basins lacking Carbon 
Sequestration Potential 

Offshore Basins with Unkown 
Car'bon Sequestr·ation Potential 

Map Courtesy of WESTCARB 

Other Reserves 

■ ~JaturaL Gas Field 

■ Dil.F1t:ild 

Facility Status 

Facility Type 

Standalone 
Generator 

@ Cogeneration 
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· Revitalization of exlstlng blornass plants, supporting 
economic grovvth and jobs 

· Elirnlnation of criteria pollutant and CO2 greenhouse gas 
emissions - irnproving local air qualltLl 

· Reductior-1 and possibLe ellrr1inatlor1 of oper1 fleld burT1ir-1g of 
agr-lcultur-al vvastes - solvir-1g vvaste rnanagerrient issues 

· Decarbonizatlon of tile California transportation sector 

o ElectricitLl or- hLldf"CJgen fr"CJrr1 CN E pLants ren1oves ~ 3 lbs 
of CO2 fr-orr1 tile atrnosphere for- everLl rnlLe dr-iver-1 

· Helps address tree rnortallt~J and vvildflre crisis in the state 

· Absolute necessit\d to meet tile vvorld 1s goaL of less than 2 °C 
global temperature rise 

ED_013214_00000114-00008 



2019 American Lung Association 11State of the Air" Report 

Top 10 Most Polluted U.S. Cities: 

1 Los Angeles-Long Beach, CA 1 Bakersfield, CA 

2 Visalia, CA 2 Fresno-Madera-Hanford, CA 

3 Bakersfield, CA 3 Fairbanks, AK 

4 Fresno-Madera-Hanford, CA 4 San Jose-San Fram:isco-Oakland, CA 

5 Sacramento-Roseville, CA 5 Missoula, MT 

6 San Diego-Chula Vista-Carlsbad, CA 6 Yakima, WA 

7 Phoenix-Mesa, AZ 7 Los Angeles-Long Beach, CA 

8 San Jose-San Francisco-Oaklamt CA 8 Salt lake Cit\:]-Provo-Orem, UT 

9 Houston-The Woodlands, TX 9 Seattle-Tacoma, WA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 New York-Newark, NY-NJ-CT-PA 10 Pittsburgh-New Castle-Weirton, PA-OH-WV 10 

Fresno-Maden:1-Hanford, CA 

Bakersfield, CA 

Fairbanks, AK 

Visalia, CA 

Los Angeles-Long Beach, CA 

San Jose-San Francisco-Oakland, CA 

Pittsburgh-New Castle-Weirton, PA-OH-WV 

El Centro, CA 

Cleveland-Akron-Canton, OH 

Medford-Grants Pass, OR 

www.Lung.o,g/ou,-initiatives/health\:j-ai,/sota/ ~) 
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Mendota CNE Plant ected Online 2022) 

@ Fon11er· Covc3nta Biomass Povver· Plant; operational thr·ou;Jh 2015 

o In due diligence to acqulre site; closing in the r1ext mor1th or tvvo 

* u0 rJ-arrn s~itn 011 rhe- e--0:=ic.:.t s~idc.1 oF rl1e- l~-·1tu of Me--,nclot.::i (Frnc;n-o l~--Oi Jnt111\-"' ...,.,, ........ ,._. • ~'-,' ...,, • .._.,., -'"-~-,> ,._. •\~ \.,-,.' • ~ .._.,., x"'' ~:J -'' • ~ {~j \ • ....,,.._-.,,,, •'-x x"'''x \.x • • :::, ; 

ln the heart of the San Joaquin Valle~:J, surrounded b~J a;Jr·lcultLJr"e 

@ 600 TPD blornc3ss input; local c3;Flcultur·al and t.rban wood wastes 

@ rener~·~:hng lJiJ r·l] "- 1 ono 1Kn 1-d·"'li rPnevvabl0 H,- or 6 l\/,j eip-·i··r:-.;t.l' <,,,,) == o..__: r "" 4; \J,, 1 :Jf-...,...d..:;: i<,,...; i,,.J / ] !'! L"-'L ... L IL ... ! j 

[ •. . l , , . . ""Jr.:'."J LJCTr'O f cr.::"J TPD' ,.,.,,) * ,apturing a110 perma11encL~J scorn1g -- !L .)L .. :> rj .J 1,~~ J.)L m ·· . J L-l. 2 

o Removes approx. 350,000 TPY, or 7 rnillior1 tor1S of CO2 From the 
atmosphere over· a 20-~3ear operating life 

Eq •Ui\r.:lent tr) f"P[T'('\/1r1n f"T'>Of"P th-.:-in 68" 50" ·O r·)'·:SC.~Pr"nnr·· \/pf--,icl PS () :vd : : \.. : ........, 1 Jy. ·:-j i ! : ......., ! !(..... !~ l"' d,,.,.,,-J,.,_. l,::-j......., y....._.,j !: ,..,.,_.,,.,.,, 

Fi-om the roads each uear 
,J 

$ Plant will rna use of exlstlng infrastr"Ucture lncluding biomass (fuel) 
handU11g sssterns, cooling tovvers, povver and electrical s~stems 

o Replace stlr1g l1iomass-fired CFB vvith gasifler, ox~igen supply 
s~3sterr, and CES oxu-combustlon power· block 

o /\dd CO 2 processing and storaqe equlprnent 
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® CES Mendota curTentlu ln the Pre-
d 

r1struction phase of EPA perTnitting p1~ocess 

o EP/'.\ permitting runnin[1 parallel vvith 
other project development activlties 

® Class VI under·qround injection cor1tr·ol (UIC) 
permit application submitt~ed in Feb--2020 

[EC 'WO[" r~,n \Mith C:::c 1-,llJ[T'b-Tne1~ t-o 0 , .:::) l;:J "., 0 I I I !:.:::, ;:J . ,. 

develop application material 

o Passed A,dmir1lstratlve Revievv, 11ovv under 
Technical F!evievv 

® Models dnd documents developed using 
e"jctlng iJlJblir· or r~JrrrrPrcl•":i lv lir~-,nc-'d d·~:r··~:· X .:::; , r "" "-·l , '"'' . o~ -.:J '"'·!:.:::, ,Ji::: 0~0 1 

1.e. 110 vve hdve beer1 drilled on site 

o C1ood amou11t of informatior1 available due 
to past exploration in the reqion 

ED_013214_00000114-00011 



Clean Energy Systems 
EPA Class VI UIC Permit Application Kick Off Meeting for the 
CES Mendota Site 

4/08/2020 

Wayne Rowe 

Wade Zaluski 

Lee Swager 

Julian Ogolo 
Sehl um berger-Private 
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Agenda 

• Site Location 

• Subsurface Geology 

• Groundwater Wells 

• Simulated CO2 Plume 

• CO2 Injection Well Construction 

• Oil and gas wells within a 2.5 mile radius of the proposed Mendota_lNJ_1 

• Historical Seismicity 

Schlumberger 
Sehl um berger-Private 
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Site Location 
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Subsurface Geology 
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Subsurface Geology 
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Groundwater Wells 

Symb:;d !egend 
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Simulated CO2 Plume 

Schlumberger 
ichl um berger-Private 
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CO2 Injection Well Construction 
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Oil and gas wells within a 2.5 mile radius of the proposed Mendota_lNJ_1 

2:5 Mi½ R&di!JS MerdchJHJ_1 
--Tb punts [ViHA h me 25 Mi1e AoR] 
·-- CO2 Hume AoR 
·-Presuure .AcR 

C Pbrn.ed gas bjectcr 
i' Dry, plugged and &t&m:h::ned 
ti+) Undeflned 

Sehl um berger-Private 
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Historical Seismicity 

umberger 
w:::.~~::::::::~ 
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Historical Seismicity 
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® CES has been working for 25 \dears to adapt and deplo\d proprietar\d OX\:j-combustion tech ologies 
to enable cost-effective carbon capture for sequestration - The Po\Ner to Reverse Climate Change 

® Curre tl~ working to deplo\d Carbon Negative Energ\:j (CN E) plants across California on a retrofit 
basis{ starting with the Me dota Biomass facilit\d in Fres o Count~ 

o CN E plants have the potential to generate renevvable povver and/or Fuels (Le, h~drogen) while effectlvel~ 
rernovlng mllllons of tons of CO2 fron1 the atrT1osphere and revitalizing existing assets 

® Working with Schlun1berger, CES as developed a d subn1itted Class VI UIC pern1it application to 
EPA using existing subsurface data; pre-co structio application under technical evaluation 

® Next steps include: 

o Cor1tir-1ue pr-oject developrner1t activlties of the fl t two CN E pr·oject sites, e,g, finalize and secure feedstock 
and offtake agr--een1ents, cornplete EPC wor'k, secure LCFS pathvva~, etc 

o Develop and submit Carbon Capture and Sequestration (CCS) Project application to tile California /\ir 
Resources Board (C1\RB) 

o VVork vvlth local regulators and representatives on additional permitting and publlc outreach activities 
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Rebecca Holli sf Direct of Business Development - CN E 
RHollis@CleanEnerg!:JS!:Jstems.com 
Office: + 1 916-638-7967, or visit 
www. Clean En erg !:d S !:d stems. com/ en e 
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Dpr·'1\1erd fr·or1·1 f"~l p ::-r-r1 or·i ('P ii Cr·)--~(' e ~ 11 , 1 "I ~ F\ 1 ·'-•· .,_,.,.J .. -:J 1, o"' 

r-rogram, CES combustion ShJStems 
burT1 r1ear~lld pure ox(dgen (ir1stead 
Or.: a·1 •1 
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coritent~ natu1-al gas, rn~ liquid Fuels, 
For a cleaner, more efFlcient 
corrbustion pr .. ocess 

The intimate mixin~J of gases via unique 
IP cr·eates combustion th onlu 

d 

Wat·pr (high p1~ec:c:lJ•O c(·oarT' l "n·d ron '-' \' " ' JJ I ,~ ,.::>'-,,~ 11 d '- -~ / 

as its tvvo products which are easil~ 
sepc3r·ated For capture and storage 
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I 

Compact system produces only steam 
and high purity CO2 (when burning a 
hydrocarbon based fuells and massive 
amounts of thermal energy 

control and rnrn11tori11g system 

· Ramps t~o Full povver~ in secorids 
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With development partners; turbines 
designed for high-quality steam and 
high CO2-content drive gas 
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f·hp JC( h:::iL":Jr>CP ,::;, 1cl"PiTI 1...,:: -..... ·~3,, ~~'>....> (~:: .,,....- .... ~'::::t'~3,,,....-

Operate at (Jas turtJine concJitions 

GE J79 retrofit to OFT-J79 

SGT-900 (W:251 Bi2) retrofit 
to OFT-900 

fnJfTl 45 

CES, FTT, cmd Siemens de.sign 

Future potential for new 
turbine designs matching 
temperature/pressure 
profile of CES direct steam 
gas generators 

OFT-J79 
Oxy-Fuel 

Turbine 

OFT-900 
Oxy-Fuel 

Turbine 
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Monitoring - General 

:~:-~~·:::::r::t::n~::-:m:i:?::- · · 
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